Eagle syndrome, which is an uncommon sequela of elongation of the styloid process, can manifest as pain in the anterolateral neck, often with referred pain to the ear. In most cases, the elongation is an acquired condition, often occurring as a result of a traumatic incident, including tonsillectomy. We describe the case of a 57-year-old man who experienced unremitting right neckpain for several years following an accidental fall. A multidisciplinary investigation identified an elongated styloidprocess. Surgicalshortening of the structure provided definitive relief of the patient's symptoms. We review the anatomy of the peristyloid structures and discuss the etiology, diagnosis, and treatment of Eagle syndrome.
Introduction
Eagle syndrome comprises a constellation of symptoms -which may include facial pain, ear pain, dysphagia, voice changes, and a globus sensa tion in the throat that promp ts frequent swallowing-that occurs secondary to an elongation of th e styloid pr ocess.' This elongation was first described in 1652by Italian surgeon Pietro Marchetti, who attributed it to an ossifying process.' In 1937, Watt W. Eagle coined the term stylalgia to descri be the pain associated with this abnormality.' Eagle postulated that there are two types of the syndrome that came to bear his name: the classic type and the carotidartery type: • Classic type. The classic type is charac terized by pain secon da ry to the stimulation of cranial nerves V (trigeminal), VII (facia!), IX (glossopharyngeal), and X (vagus), and it is often seen following tonsillectomy. Eagle theorized that these patients develop scarring near the styloid apex that subsequently compresses or stretches nerve structures in the space surrounding the styloid process :
• Carotidartery type. The carotid artery type occurs when the styloid process becomes involved with the carotid ner ve plexus and causes a foreign -bodysensation in th e pharynx and neck pain on rotation of the head.
Studies have shown that the average length of the styloid process is less than 3 em, with the normal length ranging from 1.52to 4.77 ern.' Massey reported that only 11 of2,000 cranial dissections detected a styloid process longer than 4 ern." Hanna reported that the incidence of elongated styloid process is 4 to 7%.7 According to Murtagh et al, only 4 to 10.3% of patients with an elongate d styloid process exper ience pain. " The len gth of the styloid process has not been found to be correlated to the severity of pain . In this arti cle, we describe a new case of Eagle syndrome that was charac terized by neck pain.
Case report
A 57-year-old black man presented with a 5-year history of right neck pain that was wor se on flexion and when turning to the right. He also complained of a globus sensation and odynophagia. He did not report ho arseness or change s in his voice. His medical history included a cervical spine fracture 12 years earlier that he sustained when he fell from a truck; the injury was managed conservatively.
For this most recent complaint,the patient wasinitially referred to a neur ologist for evaluation of cervicalgia. Magnetic resonance imaging of the brain and neck did not demonstrate any signal abnorma lity. The patient was then referre d to physical medicine for a tr iggerwww.entjournal.com· 631 point injection of anesthetic, but it did not alleviate his symptoms and he declined further physical th erapy.
The pat ient was then referred to an oto laryngologist. During th e initial ENT consultation, a complete head and neck exam ination revealed pain on palpation in the right ton sillar pillar. Findings on the rem ainder of the examination were within normal limits. The pati ent was sent for computed tomography (CT) and plain films of the neck. These radiographic examinations detected a 632 • www .entjournal.com 6-cm styloid process on the right ( figure 1, A and B) . In view of the tonsillar pain , the patient was diagnos ed with the classic type of Eagle syndrome.
The patient underwent surgic al correction via an external approach, and the styloid process was shortened by about 3.5 em (figure 2). Pathology identified the specimen as cartilagino us wit h fibrovasc ular tissue and mineralized dense fibrous tissue (figur e 3). At the first postoperative visit, the patient could not elicit any pain by rot ating his head down and to the right , and he reported that his globus sensation had resolved.
Discussion
The styloid proce ss develops from the second branchial arch-specifically, from the Reichert cartilage. Its muscular attachments include the stylohyoid, styloglossus, and stylopharyngeus. The stylohyoid muscle connects the base of the styloid process to the hyoid bone near its greater horn; it is innervated by cranial nerve XII (hypoglossal). The styloglossus muscle arises from the anterior and lateral surface of the styloid process near the apex and descends forward between the branches of the internal and external carotid arteries.It then divides upon the lateral side of the tongue to blend with the fibers of th e longitudinalis inferior linguae muscle and obliquely with the hyoglossus muscle . It is innervated by the facial nerve . The stylopharyngeus mu scle traverses the medial aspect of the styloid process to th e later al wall of the ph arynx; it is innervated by the glossoph aryngeal nerve. The stylohyoid ligament connects the apex of the styloid process and the lesser horn of the hyoid bone, and the stylomandibular ligament extends from the styloid process to the parotideomasseteric fascia between the mandible and the mastoid proc ess. cranial nerves VII, IX, X, XI (accessory), and XII. Most cases of elongated styloid process are acquired, often as a result of trauma, but some are congenital.
In addition to trauma, inciting events for Eagle syndrome include infection and early menopause." The symptom ofpain in Eagle syndrome may be multifactorial in origin. As mentioned, pain may arise secondary to compression of various cranial nerves (V, VII, IX, or X).10Local chronic inflammation progressing to osteitis, periostitis, and tendinosis may likewise incite pain. Pain may also be caused by irritation of the superior and inferior caroticotympanic nerves and the carotid sympathetic plexus close to an elongated styloid process .
The diagnosis of Eagle syndrome is frequently entertained only after a number of other diagnoses have failed to explain a patient's complaints. A complete history and physical examination may elucidate symptoms of a foreign-body sensation in the throat, otalgia, pain in the neck with a change of head position, dysphagia, or shoulder pain. The history may include tonsillectomy or neck trauma, often remote from the presentation of symptoms. The physical examination may be remarkable for a palpable styloid process in the tonsillar fossa. Digital palpation of the styloid process often reproduces pain or a foreign-body sensation. Lateral views of the skull base and cervical spine and orthopantomographic x-rays have been used as adjuncts to diagnose Eagle syndrome. Although not essential, CT of th e neck aids in discerning anatomic relationships and may rule out other conditions th at produce similar symptoms. A suspected diagnosis ofEaglesyndrome can be confirmed in the office setting; the diagnosis is established if an injection of lidocaine into the tonsillar fossa provides relief of symptoms within minutes.
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Th e nonsurgic al treatment of Eagle syndrome generally involves pharmacotherapy with anticonvulsants (e.g., gabapentin) or antidepressants, but results are short-lived. " Long-lasting symptom relief requires th e surgical removal of the elongated portion of the styloid process.Twosurgicalapproaches havebeen described 12_ intraoral and extraoral:
• Intraoral. The advantages of the intraoral approach include less operating time and a more pleasing cosmetic result. However,some otolaryngologists find that this approach is more challenging because diminished visualization increases the risk of iatrogenic injury to nerves. Also, control of arterial and venous bleeding in the vicinity of the resection may be difficult. Finally, the intraoral procedure involves incising the posterior pharynx to th e deep cervical fascia, which creates an opportunity for the development of a deep neck space infection.
•Extraoral. Conversely,the advantages ofthe extraoral approach are good visualization and a r;. educed risk of infection.11The disadvantages are that it requires more surgical time and leaves a visible scar.
In conclusion, the differential diagnosis of glossopharynge al neuralgia is broad and should include Eagle syndrome. For most patients, effectivetreatment involves surgical excision or shortening of the styloid process.
